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Centre for Systems Chemistry, Stratingh Institute for Chemistry and Zernike Institute for Advanced 
Materials, University of Groningen, Nijenborgh 4, 9747 AG, Groningen, The Netherlands 
E-mail: b.l.feringa@rug.nl  
General remarks 
 
Chemicals were purchased from Aldrich. Freshly distilled Tetrahydrofuran (THF), dichloromethane 
(DCM), and toluene were used for synthesis. UVASOL grade solvent were used for spectroscopic 
measurements. Technical grade solvents were used for extraction and chromatography. Merck silica gel 60 
(230-400 mesh ASTM) was used in flash chromatography. NMR spectra were obtained using a Varian 
Mercury Plus (400 MHz). EPR spectra were obtained using a Bruker ECS 080 spectrometer. FT-IR spectra 
were obtained using a Perkin Elmer Spectrum 400 spectrometer. UV/Vis measurements were performed on 
a JASCO V-630 spectrophotometer. UV irradiation experiments were carried out using a Spectroline model 
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Scheme S1. Synthesis of compounds trans-1-3.  
 
 
5. To a solution of compound 4 (ref 1) (0.5 g, 1.05 mmol) in 30 mL dry THF was added 2.3 mL of nBuLi 
(1.6 M solution in THF) at -90 °C. The solution was stirred at this temperature for 0.5 h before addition of 
dry ice (3.0 g, 68.0 mmol). After warming to room temperature, the mixture was slowly poured into 50 mL 
of water. The precipitate was collected and washed with pentane (50 mL) affording 384 mg (0.95 mmol, 
90%) of the diacid 5 as a white solid. mp: >300 °C (dec.). 1H NMR (CD3OD/CD2Cl2): δ = 7.65 (s, 2H), 
2.94-2.82 (m, 2H), 2.70-2.55 (m, 8H), 2.30-2.21 (m, 8H), 1.08 (d, J = 6.3Hz, 6H). 13C NMR 
(CD3OD/CD2Cl2): 169.5, 146.3, 142.3, 141.7, 132.4, 131.5, 131.0, 130.0, 42.1, 31.1, 21.6, 18.9, 18.1. 
HRMS: m/z calcd for C26H27O4 [M-H]-: 403.1904; found: 403.1907. 
 
 
Compounds trans-1-3. To a solution of diacid 5 (150 mg, 0.37 mmol) in 20 mL of dry DMF was added 4-
amino-TEMPO (76 mg, 0.44 mmol), HOBt (N-Hydroxybenzotriazole, 150 mg, 1.11 mmol), and DCC 
(Dicyclohexylcarbodiimide, 229 mg, 1.11 mmol) under N2. The mixture was stirred at room temperature 
for 6h. Next cyclohexylamine (550 mg, 5.55 mmol) was added. After stirring at room temperature for 
another 0.5 h, the mixture was poured into 100 mL water and extracted with ethyl acetate (2 × 60 mL).  The 
combined organic phase was dried and the solvent was removed under vacuum. The residue was purified 
by silica gel column chromatography using n-heptane/ethyl acetate (1/1) as the eluant affording compounds 
trans-1 and 2 as a slightly pink solid and trans-3 as a white solid. 
 
trans-1. mp: 159.3-161.8 °C. FTIR: 2972 (TEMPOCH3), 2929, 2851, 1625 (C=O, amide), 1525, 1457, 1364 
(N–O), 1245 cm-1. EPR (ethyl acetate): 3 lines, g = 2.006, AN = 15.5 G. UV-vis (ethyl acetate): λmax(nm) = 
297 (ε = 2.57 × 104 M-1cm-1). HRMS: m/z calcd for C44H63N4O4 [M+H]+: 711.4844; found: 711.4879.  
 
trans-2. mp: 169.1-170.7 °C. FTIR: 2972 (TEMPOCH3), 2927, 2852, 1627 (C=O, amide), 1531, 1459, 1363 
(N–O), 1244 cm-1. EPR (ethyl acetate): 3 lines, g = 2.006, AN = 15.5 G. UV-vis (ethyl acetate): λmax(nm) = 
297 (ε = 2.57 × 104 M-1cm-1). HRMS: m/z calcd for C41H57N3O3 [M+H]+: 639.4394; found: 639.4419. 
 
trans-3. mp: 175.3-177.5 °C. IR: 2930, 2855, 1622 (C=O, amide), 1435, 1153 cm-1. UV-vis (AcOEt): 
λmax(nm) = 297 (ε = 2.57 × 104 M-1cm-1). 1H NMR (CD2Cl2/MeOD = 1/0.6): δ = 7.01 (s, 2H), 3.91-3.81 (m, 
2H), 2.93-2.84 (m, 2H), 2.61 (dd, J = 14.8, 5.6 Hz, 2H), 2.42 (s, 6H), 2.27 (d, J = 14.8 Hz, 2H), 2.16 (s, 
6H), 2.06-1.95 (m, 4H), 1.81-1.71 (m, 4H), 1.69-1.58 (m, 2H), 1.48-1.35 (m, 4H), 1.33-1.18 (m, 6H), 1.03 
(d, J = 6.4 Hz, 6H). 13C NMR (CD2Cl2/MeOD = 1/0.6): 170.9, 143.9, 141.9, 141.7, 136.2, 131.4, 128.3, 
 S3 
126.6, 48.8, 42.0, 38.7, 32.7, 25.4, 24.9, 19.1, 18.3, 17.5. HRMS: m/z calcd for C38H51N2O2 [M+H]+: 




Figure S1. Changes to the UV-vis absorption spectrum of trans-3 (2.3× 10-5 M) upon irradiation at 312 nm 
(a). Irradiation of PSS cis-3 at 365 nm drives a reverse cis→trans isomerization (b). The formation of cis-3 
was confirmed by 1H-NMR spectroscopy (c). The arrows indicate the signal changes upon irradiation at 







Figure S2. UV-vis absorption spectra and EPR spectra of PSS cis-1 in ethanol (a, c) and THF (b,d) at 20 ˚C. 
In the PSS state, the UV-vis absorption spectra are quite similar (see a,b), but the change in the EPR signal 




Figure S3. UV-vis absorption spectra (a, 1.5× 10-5 M) and EPR spectra (b, 1.0× 10-3 M) of PSS cis-1 upon 




Figure S4. UV-vis absorption spectra (a-d, 1.5× 10-5 M) and EPR spectra (e-h, 1.0× 10-4 M) of trans-1 
upon UV irradiation at 312 nm in a range of solvents (acetonitrile, a,e; tetrahydrofuran, b,f; toluene, c,g; 
dichloromethane, d,h) at 20 ˚C. 
 
 
Figure S5. EPR spectroscopy of PSS cis-1 (1.0× 10-3 M, or 2.2× 10-6 M) in ethyl acetate at 20 ˚C.  
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Thermal stability of cis-1 
 
The switching unit on which the present system is based was described earlier.2 The thermal stability of the 
initially formed cis (unstable) state is essentially complete at room temperature but at 60 oC the unstable cis 
form converts to the conformationally more stable cis-state with a half-life of 35-40 min (consistent with 
that reported for the core unit described in ref 2) and this process is relatively insensitive to solvent (Figure 
S6). It should be noted that at 20 oC (the temperature at which all experiments were carried out in the 
present study) the isomerization from unstable-cis to stable-cis is not significant and the system is 




Figure S6 Kinetics for the thermal conversion of the unstable-cis-1 formed upon irradiation of trans-1 at 




(1) Wang, J.; Kulago, A.; Browne, W. R.; Feringa, B. L. J. Am. Chem. Soc. 2010, 132, 4191  
(2) Pollard, M. M.; Meetsma, A.; Feringa, B. L. Org. Biomol. Chem. 2008, 6, 507. 
 S7 
NMR Spectra 
1H-NMR spectrum of compound 3 
 
 




1H-NMR spectrum of compound 5 
 
13C-NMR spectrum of compound 5  
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Mass spectrum of compound 5 
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Mass spectrum of trans-3 
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Overlay of EPR spectra and calculated spectra 
The EPR spectra below were fit using the program WinSim ("Simulation of Multiple Isotropic Spin Trap 
EPR Spectra", Duling. D.R. J. Magn. Reson., Series B 1994, 104, 105-110.) 
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Figure S7 EPR spectrum (black) and simulation (red) for (left) trans-1 and (right) at the PSS312nm (inset 
hyperfine coupling and relative instensity for each component) in ethylacetate. 
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Figure S8 EPR spectrum (black) and simulation (red) for (left) trans-1 and (right) at the PSS312nm (inset 
hyperfine coupling and relative instensity for each component) in dichlormethane. 
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Figure S9 EPR spectrum (black) and simulation (red) for (left) trans-1 and (right) at the PSS312nm (inset 
hyperfine coupling and relative instensity for each component)  in THF. 
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Figure S10 EPR spectrum (black) and simulation (red) for (left) trans-1 and (right) at the PSS312nm (inset 
hyperfine coupling and relative instensity for each component) in toluene. 
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Figure S11 EPR spectrum (black) and simulation (red) for (left) trans-1 and (right) at the PSS312nm (inset 
hyperfine coupling and relative instensity for each component)  in CH3CN. 
